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ABSTRACT

Vitamin D has received global attention not only because of its importance in bone health but also for
its reducing risk of many diseases like heart problems, autoimmune disease, and many cancers. It’s
remarkable effect on diabetes (types 1 and 2), high blood pressure, multiple sclerosis and many
infectious diseases has become the talk of town worldwide. Scientists are currently working on its
effects in serious and end-stage diseases.

In today world, Vit-D deficiency is pandemic, due to the fact that we humans are dependent on the sun
for Vit-D requirement, but high blazing heat forces us to avoid the sun, by applying sun block or by
wearing sun protection for fear of skin cancer. Every 4th individual out of 10 people don’t have
enough Vit-D either due to lack of exposure of sun or lack in eating enough food with vitamin D in it
or might have some health-related issue which stops its absorption. Few foods contain vitamin D
naturally while some have fortified with it. Every food has different content of Multivitamins, same
goes with Vit-D. Adequate serum calcium and phosphorus is required from proper mineralization of
strong bones, without Vit-D, only 10 to 15% of dietary calcium and about 60% of phosphorus is
absorbed [8-10] making bones fragile or porous and easy to break.

Keeping in mind the great role of Vitamin D, following a general literature review on its deficiencies,
source of intake, and its involvement with other health problems. An overview of major meta-analyses
of vitamin D is given. This systematic approach covers metaanalyses listed in Pubmed during the past
2 decades.
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INTRODUCTION:

Vitamin D is a pro hormone from fat soluble group, vitamin D were identified in start of 20th century
during the anti rachitic effects of cod liver oil. The name “D” was suggested after discovery of A, B
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and C which were discoverer earlier [1]. No doubt we all are familiar with the benefits of Vitamin D,
but VitD was long neglected beside Vit C and E, which are considered hearts of many supplement
lovers. But now these kings of supplements share their throne of deserved attention with Vit D. In fact,
there are real benefits to increasing your Vit D.

The Vitamin D3 (cholecalciferol) and Vitamin D2 (ergocalciferol) are two major biological precursor
of Vitamin D (Calciferol) [2,3]. Vitamin D is natural found in some food, sometimes added to others
and available as dietary supplement. Vitamin D is endogenously formed in body when 7-
dehydrocholesterol in the skin is exposed to sunlight (UV light, UVB, 290-320nm) it trigger the
synthesis of Pre vitamin D [5]. Vitamin D2 is plant driven compound; it is exogenously produced
from ergosterol irradiation. It gets inside our body through diet. Both vit D precursors driven by
sunlight exposure and diet are converted into 25-hydroxyvitamin D [25(OH)D] (calcidiol) inside liver.
This pre vitamin D undergo head-dependent process to convert into Vit D when they enter liver [4].
The 25(OH)D is major circulating form of Vit D, and used as a determinant of Vitamin D status.
Additional hydroxylation in the kidneys is done to form biological active metabolite 1,25-
dihydroxyvitamin D [1,25(0OH)2D] (calcitriol) [5]. This compound has long circulating half life of 15
days in blood stream [6,1]

Excess exposure of UVB rays change pre vitamin D into tachysterol and lumisterol which are
biologically inactive metabolites of Vit D.

Vitamin D3 and D2 and most important group of Vit D present in humans and Animals. VitD is
responsible for many biological effects; it helps in absorption of many micronutrients, like Calcium,
magnesium, phosphate and many others. The absorption of calcium is dependent on Vit-D, adequate
serum calcium maintain normal bone mineralization and prevent hypocalcemic tetany (involuntary
contraction of muscles, leading to cramps and spasms).

VitD has many other functions, like cell growth modulation, neuromuscular and immune functions. It
has great role in reduction of inflammation and glucose metabolism [1,3]. Vit D also modulate many
proteins which are responsible for the regulation of proliferation, differentiation and apoptosis. Vit D
receptors are present on many tissues of body, which helps in conversion of 25(OH)D to 1,25(0OH)2D.

Source of Vit D

Major source of Vit D is sunlight exposure. But human obtain Vit D from dietary intake as well,
although very few natural foods have vitamin D. Qily fish such a mackerel, salmon and sardines are
rich source of Vit D3, and fish liver oil is another rich supplement. Egg yolks are reported to have Vit
D, though their amounts are quite variable depending upon type and size of eggs. More over the
cholesterol content of egg yolk, make it a poor source of Vit D. whereas some foods are fortified with
Vit D, such as milk, some citric fruit juices, bread and cereals [6,8].

Dose of Vit-D

The Institute of Medicine made its dose recommendations based on a population-based model; the
Endocrine Society’s Practice Guidelines on Vitamin D was given for the prevention and treatment of
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vitamin D deficiency [23,25]. The Guidelines defined vitamin D deficiency as a 25- hydroxyvitamin
D, 20 ng/mL, insufficiency as 21-29 ng/mL and sufficiency as 30—-100 ng/mL. To prevent vitamin D
deficiency The Guidelines recommended vitamin D intake should be: children, 1 y 400-1,000 1U/d,
children 1-18 y 600-1,000 1U/d and adults 1,500-2,000 IU/d. coming towards natural source of Vit-
D, a table spoon of Cod liver has a 1360 IU of Vit-D. if that doesn’t sound succulent to you, try foods
like swordfish, salmon, tuna, and sardines, they are richest with Vit-D among all others. Dairy
products like yogurt, milk and cheese, and orange juices are good choices too. So are beef liver, egg
yolks and fortifies cereal.

Serum 25(OH) D concentrations is assessed for measurement of Vit D levels, the most common
assays used by laboratories that conduct the analyses are antibodies or chromatography) [5,6].
Variables are expected in results, depending on which assay is used in the laboratory.

In contrast to 25(OH)D, circulating 1,25(0OH)2D is generally not a good indicator of vitamin D status
because it has a short half-life measured in hours, and serum levels are tightly regulated by parathyroid
hormone, calcium, and phosphate [1]. Levels of 1,25(0OH)2D do not typically decrease until vitamin D
deficiency is severe [2].

The international Standardization Program of Vitamin D has developed procedures for standard
laboratory measurement of 25(OH)D to improve clinical and public health practice [5,7-10].

VITAMIN- D AND HEALTH

Vit-D and Depression

Although no proven studies are present, but the some authentic studies show link between Vitamin D
and Depression. Experts are working, if Raising Vitamin D levels can boost moods, and can prevent
depression, or prevent itsworsening

Vit-D Fights the Flu

Researchers are still figuring out how exactly Vit D can treat or prevent us from getting flu or
common cold virus. One study showed taking vitamin D drops in the winter helped lower the number
of Japanese school going children who got the flu. From this it is very much clear that Vit-D play
potential role in healthy immune system built up. Our body cannot fight with germs and virus with
Vit-D

Vit-D Helps Heart

There’s no proven study for Vit-D to lower the risk of heart attack or stroke in humans. But there are
some meta analysis on animals which shows positive results. So we hope Vit-D might head off heart
failure in human as well. Researchers are looking into it.

Vit-D and Cancer Connection

Vit-D can fight cancers like colon, breast and prostate. The results are best with Vit-D is given in pair
with calcium. In one clinical trial, African Americans’ risk went down 23% when they took vitamin D
supplements [9,11].
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Vit-D as Bone Builder

We all are probably familiar with role of Vitamin D in promoting healthy bones, because absorption
of calcium in bone is only possible in presence of Vit-D. Lona Sandon, RD, assistant professor of
clinical nutrition at the University of Texas Southwestern in Dallas says that if one has deficiency of
vitamin D in late years of life, it can leads to bone softening in form of osteoporosis or osteomalacia
[15]. Vit-D affects every third women between the ages of 60 and 70 and two third of women between
80 or older. There is no single cause for female to develop bone softening, fall in hormone like
estrogen in late age of life can cause this, but Vit D deficiency makes it harder to use the calcium and
minerals that can make strong bones. Vit-D can slowdown bone loss. It keeps at bay osteoporosis
(porous bone, easily breakable) and lowers your chance of broken bones, bone loss, bone pain.

Vit- D and Rickets

In years to come, city pollution could be thick enough to block most of the sunlight. This cause low
vitamin D levels in children, this leads to an epidemic of children’s bone soften and misshaping of
their growing bones. Exposure to sun and having Vit-D fortified food items helped stop it, but rickets
can still develop. It is especially possible in babies of severely low, or Vit-D deficient mothers.
Sometimes race favors this deficiency too.

Vit-D and Osteomalacia

Unlike Rickets, which is a common childhood disease, Osteomalacia can develop at any stage of life.
We don’t only need Vit-D for our bone growth, we still need Vit-D for its repair and maintenance
even after its growth is stopped. Low levels can soften your bones, causing them to break and develop
problems especially at your hip bones [47].

Vit-D and Wound Healing

Vit D play great role in wound healing, this is particularly true and proven in case of burns. Studies
proved that vitamin d supplements helps people recover from burns more effectively than those who
are not on Vit D supplements [16,17].

Vit-D and Muscle Pain

People who have low levels of Vit D are more likely to develop bone and muscle problem in late
years of life [20]. Weak muscle can increase chancing of falling and breaking a bone. It could be a
warning sign, and can be prevented with daily dose of supplement, or change of diet and lifestyle. Vit-
D supports your muscles and nerves.

Vit-D and Immunity

MS is autoimmune disease, which attacks central nervous system of body. Its etiology is unknown.
Studies shows vitamin D can lower the incidence of MS. If someone already has MS, it can ease
symptoms and even slow down the progression of disease. Vitamin D is very crucial for immune
system.
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WHO ARE AT RISK OF VIT-D DEFICIENCY

Breastfed Infants

Breast feed is considered as white gold. It is first feed of babies and God has blessed this food with all
nutrition which baby may need in early years of life. But there is not enough vitamin D in breast milk,
to keep babies bone strong. Unless the breast feeding mother does not take Vit D supplement, baby
will face vit d deficiency. Breast fed children most often develop Rickets. African American mothers
are inclined to have with low Vit D in their blood [22]. Experts say breast feeding children need extra
400 U of vit D per day [25].

People with Bowel Problems

Vitamin D has 2 forms, which is found in food and dietary supplement. Both forms are chemically
different in respect to their side chain structure. Both forms are absorbed in small intestine. This
absorption is done by passive diffusion and it involves membrane bound intestinal carrier proteins
[26]. The co existing fat in the gut enhance Vit D absorption. But Inflammatory bowel disease (IBD)
and other conditions that affect your gut morphology, like celiac disease and cystic fibrosis, may
effects its absorption but some vitamin D is absorbed even without dietary fat. Neither aging nor
obesity alters vitamin D absorption from the gut, sometimes supplements seems to help in such cases
[4, 28]. Body needs fats to get more use of Vit-D

People with Gastric Bypass

Now a day, it’s become trend to get gastric bypass done. It is the procedure which people get done in
order to get in shape, by cutting / getting rid of part of your GUT. What this do? It will make you feel
fuller faster and let you eat fewer calories, but what is drawback of this procedure, with removal of
some part of GUT, we also loose that ability of absorb nutrients. Every part of GUT is designed to
absorb nutrition from Food which we eat. After gastric bypass it is harder to absorb nutrients like
vitamin B12, copper, zinc, calcium, and vitamin D. although we can always get daily vitamins
Supplements to keep our levels in normal range. If you want to shed some pounds try taking vitamin
D supplements. When vitamin D is taken along calcium, it can keep you from feeling hungry as often,
this will help you eat fewer calories [31].

People who Are Obese

If you are obese or your BMI is more than 30 or more, then more likely your vitamin D would be
lower than those who are not obese. It is not that your skin makes less vitamin D if you are obese, but
the extra fat lying under your skin takes most of the absorbed vit D and very less goes into your main
stream of blood, making is level to drop. Therefore diet, and lifestyle change makes a difference.

Other risk factors may include, age 50 or older, having dark skin like black people in the U.S. they
have lower levels of Vit-D than their white peers, as darker skin has natural pigment as sun protection,
so they need more and longer exposure duration to synthesize Vit-D in their body. Having northern
homes and milk allergy / lactose intolerance can also be added in risk factors for Vit-D synthesis along
with certain medications such as medicine for seizure.
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CONCLUSION:

Keep check on Your Vitamin D

It is good to know the problem, before actually having it in yourself. Deficiency of Vit-D can be
harmful. Evidence shows the links of increasing incidence of type 1 diabetes, muscle and bone
problem, and more serious issues like cancers of breast, colon, prostate, ovaries, esophagus and
lympathic system. A simple blood test can help you keep a tab on your vit D levels. Now question
arise, when can one get his/ her Vit D level checked? Consider a test when you face signs of Vit D
deficiency, like bone pain, muscle pain, or you have low exposure of sun, or you are house bound.
Always remember, if your levels are low, never overdo supplements to make up the deficiency. Too
much can be harmful too.

If one wants to keep their blood pressures under control, or keep diabetes under check, or simply
lowering the risk of heart problem, failure or strokes, or want to stay away from bone problem like
rheumatoid arthritis, or multiple sclerosis, then vitamin D is just want you need. Make a habit of
putting vitamin D at the frontline of your daily supplement regimen.

Soak Up in Sun

It’s important to protect your skin from the direct sunlight. But our body needs some sun to make
vitamin D. Always remember, getting light while driving cars and working in close offices with
display windows will not help you, as they are closed by glass. So Try 15-20 minutes of sun a day,
three times a week to maintain your Vit-D levels.
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